Ischaemia- and reperfusion-induced Na+, K+, Ca2+ and Mg2+ shifts in rat retina: effects of two free radical scavengers, SOD and EGB 761.
Using Sprague-Dawley rats with transient (90-min) regional ischaemia induced by retinal artery occlusion in the eye, we have shown that superoxide dismutase (SOD) and EGB 761 (IPSEN, France), two free radical scavengers, can dramatically reduce the reperfusion-induced sodium and calcium gains, and potassium loss in retinal tissue. Investigating whether this was a 'direct' protective effect, operating during reperfusion, or an 'indirect' effect arising from the action of SOD or EBG 761 on the tissue during ischaemia. SOD (15,000 U kg-1) and EGB 761 (100 mg kg-1) were added to the rats at the moment of reperfusion (after an ischaemic insult). Eyes were subjected to 90 min ischaemia followed by 4 and 24 hr of reperfusion, respectively. In the drug-free control group, 90 min of ischaemia resulted in an accumulation of retinal sodium (2-fold) and calcium (3-fold), and a loss of cell potassium (by 40%) and magnesium (by 40%). During the first 4 hr of reperfusion the ionic imbalance was unchanged, while after 24 hrs of reperfusion a normalization was observed and the ion content of the retina almost returned to their preischaemic values. SOD and EGB 761 treatment significantly reduced the reperfusion-induced ionic imbalance (magnesium was an exception) and improved the recovery of retinal ion contents. Our results indicate that the elimination of oxygen radicals by free radical scavengers may reduce the reperfusion-induced ionic imbalance and improve the ionic homeostasis in the injured retinal cells.